Firms may rationally select CEOs whose level of narcissism is compatible with their circumstances. We model the firm-CEO matching process in which narcissistic CEOs are matched to firms characterized by their shareholders' risk aversion. This leads us to predict that (i) contemporaneous (future) CEO narcissism is increasing (decreasing) in the compensation package; (ii) CEO narcissism is decreasing in shareholder risk aversion and (iii) CEO narcissism is increasing in CEO narcissism mean reversion. We test our predictions on a 10-year sample of S&P 500 CEOs, using a timevarying measure of CEO narcissism. Our empirical results provide preliminary support for all our predictions.
Introduction
Narcissism tends to have a bad press -a typical example is a Forbes article asking "Why Narcissistic CEOs Kill Their Companies" (Jackson, 2012) . But there are some exceptions of narcissistic CEOs praised for their visionary leadership, such as Steve Jobs. Narcissism is, in fact, a fundamental and normal part of the personality. It is a trait with both behavioral and cognitive aspects and healthy narcissism enables individuals to secure their self-esteem (Sedikides et al., 2004) . In some contexts, higher levels of narcissism may be beneficial. Such is the case for CEOs (see e.g., Khurana, 2002; Kets de Vries, 2003; Maccoby, 2007; . It follows that it may be perfectly rational for a company to recruit a CEO with an appropriate level of narcissism. The required level of narcissism depends on firm and shareholder characteristics. In this paper, we explore the matching process between narcissistic CEOs and firms as characterized by the degree of risk aversion of their shareholders.
To study this matching process, we need to track narcissism over a relatively long period of time. This entails the construction of a time-varying measure of CEO narcissism available for a large sample of firms over a significant number of years. We do this by estimating a theoretically-grounded measure of CEO narcissism among the S&P 500 CEOs for the years 2003 to 2012. We measure narcissism by tabulating first person pronoun usage by CEOs, using transcripts of conference calls with analysts. This measure is suggested by Raskin and Shaw (1988) , who show that patterns in first person pronoun usage are correlated with the narcissistic personality inventory (NPI) score. An additional benefit of using the first person pronoun measure of narcissism is that it avoids reliance on compensation package components to capture CEO personality.
We begin our analysis with an assignment model that formalizes the matching process between narcissistic CEOs and firms, depending on shareholders' risk aversion. We derive the equilibrium assignment equation and, from it, generate three main predictions. If our assignment model is a relevant characterization of the CEO labor market, (i) CEO pay-package incentiveness and the contemporaneous level of CEO narcissism should be positively correlated while the correlation between current CEO pay-package incentiveness and future CEO narcissism should be negative, (ii) firms with more risk averse shareholders should select CEOs with lower narcissism and (iii) the faster the rate of CEO narcissism mean reversion, the higher the level of CEO narcissism selected in equilibrium.
We test our predictions on a 10-year sample of S&P 500 CEOs. Our main empirical results are the following: (i) we find that the percentage of CEO total compensation in the form of a cash bonus is positively associated with contemporaneous CEO narcissism and negatively associated with future Narcissism in the CEO context has been the subject of prior research. It has two salient features which interest us in the context of an assignment model. First, narcissism is beneficial at certain times or in certain contexts, so boards may rationally choose to hire CEOs with a level of narcissism appropriate to the characteristics of their firm. Second, more narcissistic individuals engage in greater risk taking.
Contextual factors and narcissism.
An egotistical CEO with a strong personality may be perceived as necessary in some contexts or at some times, leading the board to rationally select a CEO with a level of narcissism appropriate to the firm's characteristics. Existing research has identified some contexts where narcissism may be desirable. Khurana (2002) argues that the boards of troubled firms may seek to hire narcissistic "saviors" as CEOs. For Maccoby (2007) , narcissism is a positive attribute in highly dynamic industries.
However, when narcissism becomes destructive, outcomes may be disastrous. Maccoby (2000) distinguishes productive and destructive narcissism. Productively narcissistic CEOs are able to develop successful strategies and inspire other members of their organization, while destructive narcissists lose touch with reality and engage in grandiose and damaging schemes.
Time horizon is also important. Research on narcissism in CEOs underlines that it is beneficial in the short term. Kets de Vries (2003) suggests that a minimum level of narcissism is a highly valuable characteristic for a CEO at the early stage of his tenure but it can be destructive in a second stage. In the same vein, Pittinsky and Rosenthal (2008) find that narcissism predicts leadership during initial interactions among group members but not subsequently.
In a leadership context, Campbell and Campbell (2009) define a contextual reinforcement model of narcissism with two stages, an emerging zone and an enduring zone. The emerging settings are situations involving unacquainted individuals, early-stage relationships, and short-term contexts.
The enduring settings are situations involving acquainted individuals, continuing relationships, and long term consequences. The benefits of narcissism are seen primarily in emerging settings and the costs in enduring settings.
The idea of contextual reinforcement is consistent with Buss and Chiodo (1991) , who describe narcissists' continual need for actions to bolster their egos. In conclusion, narcissism is more beneficial in some contexts and in the shorter term, especially in the emerging zone where CEOs narcissism is most useful. Characterizing CEO personality by narcissism therefore makes sense in an assignment framework, because the matching between CEOs and firms focuses on this early period.
Narcissism and risk-taking.
It is well documented in the psychology literature that more narcissistic individuals are more likely to take risks than the less narcissistic -for a review, see the introduction to Foster et al., 2009. According to Foster and Brennan (2011) , narcissists are more likely to make risky investments because they are attracted to the idea of a large payoff, not because they are unaware of the risks associated with their decisions. This echoes the more general study of Foster et al., (2009) , in which the authors conclude that narcissists are positively motivated to take risks "because of a surplus of eagerness, not a deficit of inhibition" (p. 889). This explanation underlines an important difference between narcissism and the cognitive bias of overconfidence: narcissists are aware of what they are doing and do it for motivational reasons. In contrast, individuals displaying a cognitive bias are unaware they are taking risks. This is particularly important to support a rational assignment model, because narcissists remain rational decision makers, whose goals are a function of their specific personality trait.
CEO cohort
To gain a better understanding of the CEO narcissism dynamic and its interaction with the firm, we need to track a large cohort of CEOs over a long period of time. We identify all CEOs of S&P 500 firms over the period 2003 to 2012. We focus on S&P500 firms because they are large firms, most likely followed by financial analysts, for which we have a greater likelihood of obtaining the necessary material to estimate the narcissism indicator (see Section 4). We start our data collection in 2003 because previous experience estimating the narcissism indicator for a different sample of CEOs shows that the availability of transcripts of CEO speech is less systematic prior to 2003 (Aktas et al., 2014) .
Transcript availability became much more widespread after the 2002 Sarbanes-Oxley act. Table 1 reports summary statistics for our sample by year. We are unable to find transcripts of CEO speech for some firms in our sample. In most cases, this is because the CEO does not participate in quarterly analyst calls. We follow on average 368 firms per year, with a minimum of 256 in 2003 and a maximum of 422 in 2009. Our CEO cohort forms an unbalanced panel data set because not all firms are present every year. The mean market value of the corresponding firms is 20,290 million USD.
The corresponding median market value is 9,822 million USD. Our sample is clearly tilted towards large firms but this is by construction because we restrict our attention to the S&P500 firms. We also observe a significant increase in mean market values from 2003 (13,519 million USD) to 2012 (25,077 million USD), a pattern that parallels the stock market trend during the period. Our sample covers, on average, 46.79% of the CRSP universe aggregate market value.
Narcissism measure
The challenge of measuring CEO narcissism is threefold. First, the measure needs to be validated and theoretically grounded. Second, it has to be feasible to implement in large samples of CEOs. Third, it must provide a continuous measure to be consistent with the psychology literature (see, e.g., Campbell and Foster, 2007) . To meet these requirements, we use a theoretically-grounded measure of CEO narcissism based on first person pronoun usage among the S&P 500 CEOs for the years 2003 to 2012 (denoted or First Person Narcissism Indicator). The period is sufficiently long to enable us to pick up year-to-year variations in CEO narcissism for around four-fifths of the S&P 500
firms. The measure is suggested by Raskin and Shaw (1988) , who show that patterns in first person pronoun usage are correlated with the narcissistic personality inventory (NPI) score.
1
The is based on the ratio of first person singular pronouns (I, me, my, mine, …) to the sum of first person singular and plural pronouns (we, us, our, ours, …) used by CEOs in their speeches, as in Aktas et al. (2014) following Chatterjee and Hambrick (2007) :
where , is the ratio for CEO at period .
An additional benefit of using the measure of narcissism is that it avoids reliance on compensation package components to capture CEO personality. To compute , we collect CEO speeches from conference calls with analysts in the Lexis Nexis Academic database as in Aktas et al. (2014) . This process requires a manual search of the database on CEO name, CEO by CEO. We decide to exclude interviews about litigation, because the language used is too specific. We also exclude transcripts of annual general meetings, because there is a significant risk of them being scripted. We finally drop analyst interviews limited to a simple presentation or lacking responses to spontaneous analyst questions, for the same reason.
We collect 12,242 transcripts for 867 unique CEOs. In the vast majority of cases, these are transcripts of conference calls with analysts about either quarterly earnings or industry-specific topics.
The typical conference call includes at least three firm participants, the CEO, the CFO and the Head of Investor Relations, sometimes with the additional presence of other officers. As a first step, we read each transcript to extract the part specific to CEO speech, manually deleting all the speech of other participants. Then, we use a custom made program to count singular and plural first person pronoun occurrences and to compute the narcissism variable. The number of interviews by CEO and the length of these interviews varies significantly from CEO to CEO. A legitimate concern about the possible correlation between the narcissism measure and the amount of textual material collected by CEO may be raised. Such a correlation could affect our analyses. We therefore compute a second measure of narcissism, estimated as the residuals of the regression of the measure on the total number of characters collected by CEO (referred hereafter as the residuals-based ). Both measures are continuous by nature. 
Stylized facts
We need to identify the most salient features of our narcissism measure if we are to model it with a sufficient degree of realism. To this end, we report three stylized facts in Table 3 . The regression adjusted R-squared is 63.3%, implying that 63.3% of total CEO narcissism variance is a time-constant, CEO-specific core personality trait and the remaining 36.7% is a combination of timevariation and measurement errors.
Narcissism's component parts

Dynamics of narcissism
In a second set of preliminary analyses, we document the time-series dynamic of CEO narcissism and estimate the following first order autoregressive model:
where ∆ , is the first difference operator (∆ , = − ). We use first differences because displays a significant positive time trend in our data set 2 . We estimate Equation (2) using both the classic ordinary least square (OLS) estimator and the fixed effect (FE) panel data estimator. Results are reported in Table 3 -Panel B. The estimated value of is -0.35 (t-stat -11.76) using the OLS estimator and -0.43 (tstat -12.77) using the FE estimator. The displays a significant level of negative autocorrelation through time and the FE results confirms that this is a CEO level phenomenon (not a cross-sectional one due to change of sample composition through time, such as a shorter CEO tenure for more narcissistic CEOs).
Narcissism and Compensation Package Incentiveness
We next turn to the contemporaneous relation between CEO narcissism and CEO pay package incentiveness. We use the CEO Bonus as a percentage of the total CEO pay package, collected in the Execucomp database, as proxy for CEO pay package incentiveness. The percentage bonus is an appropriate proxy for two main reasons. First, it is consistent with the short time-horizon of narcissists, who require continuous ego-reinforcement. Bonuses are usually decided using an annual accounting metric and are paid soon after the end of the fiscal year. Second, the use of the bonus is consistent with the need to maintain an appropriate level of narcissism for the short-term emerging zone, where it is most useful To investigate the contemporaneous relation between the narcissism measure and CEO pay package incentiveness, we run the following regression:
We again estimate Equation (3) using both the OLS estimator and the FE estimator. Results, reported
in Table 4 -Panel C, display positive and significant estimations for (0.055 with t-stat 4.39 using the OLS estimator, 0.021 with t-stat 2.35 using the FE estimator). The contemporaneous correlation between CEO narcissism and CEO pay package incentiveness is positive and significant.
The model
Model setup
Our model economy is composed of continuums of firms and CEOs. Firms are indexed -and CEOs Without loss of generality, we assume that CEOs are perfectly indexed in increasing order of narcissism
. : (.) is the CEO pay package at period . The CEO package depends on ., the CEO index, and therefore the level of CEO narcissism. We assume that more narcissistic CEOs require a higher pay package (: 8 (.) > 0) due to their higher self-esteem. The CEO pay package must be understood as the incentives provided by shareholders for the CEO to maximize profits.
We finally denote by the discount rate that applies to economic activities undertaken by firms (net of shareholder risk aversion).
We incorporate the empirical stylized facts presented in section 5 in our assignment model by adopting the following dynamic equation driving narcissism:
where < (.) is the long-run mean reverting level of CEO narcissism, ; the coefficient capturing the dynamic between the current and future level of narcissism (between 1 and 2 to obtain negative firstorder autocorrelation and convergence to the long-run mean, consistent with Equation (2) estimation results) and > is the contemporaneous sensitivity of CEO narcissism to the CEO pay package (strictly positive, to capture Equation (3) estimation results). Equation 4 is our main departure from the Terviö (2008) and Gabaix and Landier (2008) assignment models.
The CEO selection problem
The firm's decision problem at = 0 is to hire a CEO with the appropriate level of narcissism (.), taking into account its shareholders' risk aversion 3(-). CEO narcissism (.) increases firm expected profits, denoted A(B ) (and positive by the participation constraint), but more narcissistic CEOs engage firms in more risky activities by the very nature of their narcissistic personality (see Section 2). The contribution of CEO narcissism to firm expected profits A(B ) interacts with the firm shareholders degree of risk aversion 3(-): . Equation (5) is a classic multiplicative production function that supports the complementarity assumption (see Terviö, 2008) . Note that if firm shareholders are risk neutral, 
Combining Equations (4), (5) and (6), we obtain:
We standardize to one without loss of generality and derive the corresponding first order condition:
with
+ ; >. Equation (8) states that the firm's optimal choice of a level of CEO narcissism is such that the marginal contribution of narcissism is equal to the marginal cost of hiring the CEO.
Equilibrium analysis
The assignment of CEOs to firms relies on a competitive equilibrium. A competitive equilibrium is composed of a compensation function ? (.), an assignment function Q(.) that assigns CEO . to firm -in equilibrium (-= Q(.)) to ensure optimal selection of CEOs by firms (the first order condition of Equation (8) is respected) and CEO market clearance (each firm hires a CEO). As pointed out in Terviö (2003) and Gabaix and Landier (2008) , an equilibrium exists in this type of framework.
This equilibrium is efficient in the sense that it maximizes the aggregate expected profits of firms and implies positive assortative matching: if there are two firms with risk aversion 3(1) < 3(2) and two CEOs with narcissism (1) > (2), firm 1 will match with CEO 1, and firm 2 with CEO 2 (because this is the only match which provides no incentives to deviate). A key benefit of an assignment model equilibrium analysis is that the existence of an equilibrium can be verified pair by pair and does not require a global analysis (see Terviö, 2008) . The complementarity hypothesis is therefore sufficient, when coupled with continuity and perfect unidimensional sorting, to guarantee the existence of the equilibrium. The assortative matching equilibrium leads CEO . to head firm . (. = Q(.)) 7 and therefore, Equation (8) becomes:
which is a classic assignment equation (see Sattinger, 1993; Teulings, 1995) , whose form explicitly includes the modeling of the CEO narcissism dynamic (see Equation (4)). To solve the equilibrium Equation (9), we integrate the left and right sides and assume, without loss of generality, that (0) = < (0) = 0 (the minimum level of narcissism is normalized to zero), to obtain:
Solving Equation (10) requires us to specialize the distribution of shareholders' risk aversion and the form of the CEO pay package. We assume a uniform distribution for shareholders risk aversion (3(W) = 3 W), which is not as restrictive as it may appear at first sight. In effect, the assortative matching equilibrium relies on the perfect sorting of firms by shareholder risk aversion, which is an ordering constraint. The specific distribution does not matter provided the ordering relation is preserved, which is by definition the case for any well-behaved cumulative distribution function.
Concerning the CEO pay package, we also assume linearity (? (W) = X + ? W) and normalize the base level to zero (X = 0). As there is a linear relation between the level of CEO narcissism and firm expected profits (see Equation (5)), assuming ? (W) = ? W describes a linear connection between the CEO pay package and firm performance. Such a linear compensation package is optimal in the Holmstrom and Milgrom (1987) adverse selection framework, assuming that the participation constraint is met (and normalizing the base salary to zero). The framework assumes that the agent has an exponential utility, that the cost of effort is pecuniary and that the source of noise is Gaussian. Edmans and Gabaix (2011) also show that a linear contract may be optimal in models in which the principal chooses a fixed level of action for the agent, if the cost of effort is again pecuniary or in case of agent multiplicative preferences for consumption. Using these two linear assumptions, Equation (10) can be fully solved:
series, because they are based on equilibrium arguments. We summarize them in three main predictions, the proofs of which are based on straightforward static analyses of Equation (11):
Prediction 1 -CEO narcissism and CEO pay-package incentiveness a.
CEO pay-package incentiveness (?) and the level of CEO narcissism selected in equilibrium are contemporaneously positively correlated (Prediction 1.a). This prediction is hard-wired in our model because we assume that narcissistic CEO require more attractive pay packages. Due to the mean reversion of narcissism, the correlation between current CEO pay-package incentiveness and the future level of CEO narcissism is negative in equilibrium (Prediction 1.b). This negative equilibrium lagged correlation is a specific feature of our assignment model.
Prediction 2 -CEO narcissism and shareholder risk aversion
In equilibrium, firms with more risk averse shareholders select CEOs with lower narcissism. This is expected in our assignment model framework because CEO narcissism is useful to combat the risk aversion wedge between shareholders and the CEO.
Prediction 3 -CEO narcissism and the mean-reversion of narcissism
We note finally that the faster the mean reversion of CEO narcissism, the higher the level of CEO narcissism selected in equilibrium. This result is again intuitive: fast mean reversion means less longlasting effects of CEO narcissism. Consequently, a higher initial level of narcissism has to be selected to shrink the shareholders to CEO risk aversion wedge by a given level.
Tests of model predictions
Econometric specifications
Tests require estimates of (.), the level of CEO narcissism, which we capture by the measure described in section 4.
Prediction 1 states that higher levels of compensation are (1) positively associated with contemporaneous CEO narcissism and (2) negatively related with future CEO narcissism. We test part 1 of the prediction by regressing the level of CEO measure on the percentage of compensation in the form of a bonus for the same year. We start by estimating a pooled regression including only the bonus variable on the right hand side, and repeat the pooled regression with control variables, using ordinary least square (OLS) and robust standard errors to assess statistical significance in both cases. We then repeat the analyses using a fixed effects panel data (FE) estimator, including CEO fixed effects and clustering standard errors at the CEO level, to control fully for cross-observation correlation at the CEO level. We test part 2 of the prediction by regressing the first difference in on the lagged bonus variable with and without controls. We work in first differences to neutralize the timetrend which is present in our narcissism data 8 . We again estimate pooled regressions with OLS and robust standard errors and then, FE regressions with standard errors clustered at the CEO level, without and with control variables in both cases.
Prediction 2 forecasts that CEO narcissism is negatively associated with shareholder risk aversion. Shareholder risk aversion is not observable as such. We therefore adopt the following empirical strategy. First, we characterize the firm's risk profile using the firm's idiosyncratic risk, estimated as the standard deviation of the firm's stock returns over the previous two years. Next, assuming that more risky firms attract less risk averse shareholders, we regress the CEO narcissism measure on the firm's idiosyncratic risk. Under prediction 2, we expect to find a positive coefficient (less risk averse shareholders are willing to hire more narcissistic CEOs). We carry out pooled OLS regression using robust standard errors and FE regressions with standard errors clustered at the CEO level, with and without control variables, as for prediction 1.
Prediction three posits that CEO narcissism is increasing in mean-reversion. We test this prediction using a two stage empirical strategy. We use the following first order autoregressive model to estimate the mean-reversion coefficient for each CEO:
where is the CEO index and ∆ , is the first difference operator (∆ , = − ).
The estimated autoregressive coefficient at the CEO level, ; , , , is our empirical proxy for the ; coefficient in Prediction 3 (see Equation (14)). Equation (15) looks similar to Equation (2) but it is important to note that in the current case, it is estimated CEO by CEO (; , is indexed by ). We restrict our analysis to cases where we have at least four consecutive values of the indicator for a given CEO.
In the second stage, we regress CEO narcissism on ; , . We are constrained to use the OLS estimator because ; , is time-constant at the CEO level. Standard-errors are robust to heteroscedasticity. As for Predictions 1 and 2, we report results with and without control variables.
Control variables
CEO-level variables
We control for two important characteristics of the CEO's pay package, total compensation in dollars and the delta and vega of the CEO's option portfolio. It is conceivable that the value of a CEO's total pay package could influence his/her narcissism. Likewise, delta and vega reflect the CEO's exposure to risk and they might also impact the degree of narcissistic behaviors.
The CEO compensation data are collected from the Execucomp database. We obtain data on the bonus and total compensation 9 . We use these items to estimate the bonus as a % of total compensation 10 . 9 We use TDC1 for total compensation. TDC1 provides total compensation with grant date valuation of restricted stock and stock options. TDC2 estimates total compensation with the value of prior grants of restricted stock vesting and stock options exercised during the year. 10 We use the Execucomp valuation which is based on the Black and Scholes methods prior to 2006 and fair value from 2006.
We follow Core and Guay (2002) to obtain option portfolio sensitivity to changes in stock prices and stock return volatility for both exercisable and unexercisable options. These measures are based on the Black-Scholes (1973) option valuation model, modified by Merton (1973) to account for dividends and can be interpreted as the second order effects of the option grant on the compensation package. We deal with the changes in stock options data following new reporting requirements as in the appendix of Hayes, Lemmon and Qiu (2012) .
Execucomp reports compensation information for the top five highest paid executives. Using this information, we follow Bebchuk et al. (2011) and compute the CEO pay slice (the proportion of CEO pay in the sum of top 5 executives' compensation packages). In an optimal contracting approach, CEO pay slice is the outcome of the board's optimal choice, and as such is a CEO monitoring variable We also note the strong heterogeneity in CEO compensation packages, with minima of zero for all categories of compensation and maxima of between 8 and 40 times the mean. On average, CEOs capture 41% of the aggregate remuneration of the top five executives in the firm (Bebchuk et al. (2011) report 35.7%). Average stock option delta is 0.37 (0.33) for exercisable (unexercisable) options and vega is on average 0.01 for both types of option. The figure for option vega is the same as in Murphy (2013) . Figures in Murphy (2013) for delta are not comparable to ours, as they also include stock delta.
We include the percentage of CEO ownership in our analyses to control for the CEO's exposure to firm risk (Panel C). Mean CEO ownership is 0.1% (median 0%).
Firm Governance
Firm governance mechanisms are very much to the fore in controlling CEO behavior (Rijsenbilt and Commandeur, 2013) . They therefore form a key set of control variables in our analyses. We use data from the Riskmetrics database to estimate the governance variables. We measure board independence by the percentage of directors appointed during the CEO's tenure, and the percentage of independent directors (Morse et al., 2011) . As compensation variables form a key part of our analyses, we control for the possible lack of independence of the compensation committee, proxied 11 CEO pay slice was introduced in Bebchuk et al. (2011) as a proxy for CEO power.
by the percentage of members appointed during the CEO's tenure. We also consider the separation between the CEO and chair of the board positions (the CEO is said to be dual if he/she holds both positions concurrently). A dual CEO is likely to hold more sway over the board through his/her control of the agenda and discussions in board meetings. Table 4 Panel B shows that on average 33.84% (median 30%) of directors were appointed during the CEO's tenure in our sample with independent directors making up 79.08% (median 81.82%) of the board (Coles et al. (2008) and Horstmeyer (2014) report around 80% of Independent directors).
34.41% (median 25%) of the compensation committee were appointed during the CEO tenure , while 79.08% (median 100%) are classified as independent (a consequence of the 2002 Sarbanes-Oxley act).
The CEO is simultaneously chairman of the board in 61% (median 100%) of cases.
Other Firm Characteristics
We include a number of firm level variables. We estimate firm idiosyncratic risk as the standard deviation of the previous two years' daily returns. We use total assets to control for size, capital expenditure to characterize firm activity and leverage as an additional governance mechanism identified by Jensen and Meckling (1976) . These variables are collected in the CRSP and Compustat
Merged databases.
We incorporate some other corporate characteristics which could be related to CEO narcissism in our analyses. It is conceivable that narcissistic CEOs are likely to be more present in some industries or in some geographical locations. We include a dummy variable identifying financial services firms and high-tech firms. We also identify firms whose head-offices are located in New York city or in the state of California. 
Results
CEO narcissism and bonus compensation
CEO narcissism and shareholder risk aversion
Prediction 2 of the model suggests that shareholder risk aversion is negatively correlated with CEO narcissism (see Section 6). We proxy for shareholder risk aversion using firm idiosyncratic risk.
Less risk averse shareholders are likely to select into more risky firms, so we expect a positive relationship between idiosyncratic risk and CEO narcissism 12 . Table 6 shows the results for this prediction. OLS estimates with robust standard errors are in columns 1 and 2. In columns 3 and 4, results include CEO FE and standard errors are clustered at the CEO level. Our findings are in line with our expectations, as idiosyncratic risk is positively associated with CEO narcissism, except in model 1.
Mean-reversion of CEO narcissism
Prediction 3 states that CEO narcissism is increasing in the rate of narcissism mean reversion (see Section 6). We estimate the mean reversion parameter CEO by CEO using an autoregressive model, as described in section 7.1. We use the resulting autoregressive parameter estimates in a second stage regression with the contemporaneous narcissism measure as the dependent variable. In table 7, column 1 reports results without control variables and column 2, with the full set of controls. We use the OLS estimator with robust standard errors for statistical inference, as the autoregressive parameter is a CEO time constant attribute. We are therefore unable to implement a FE panel data estimator. As expected, we find a positive and significant relationship between the rate of narcissism mean reversion and contemporaneous narcissism.
Discussion
Our results suggest that the bonus is related to CEO narcissism -a higher proportion of bonus in the total CEO compensation package is positively related to current CEO narcissism and negatively related to future CEO narcissism. The positive contemporaneous relationship seems intuitive -firms wishing to attract more narcissistic CEOs, who display a good fit with the characteristics and context, need to flatter their egos to draw them to the firm. Seen from the other side, narcissistic CEOs, because of their high self-esteem, seek a higher compensation package. The negative relationship between bonus and future CEO narcissism is perhaps more surprising. In our model it is driven by a mean reversion process, strongly supported by our empirical analyses of narcissism. But it is also consistent with the literature in psychology. Narcissistic personalities maintain their ego through self-regulatory strategies . Narcissism is reinforced when the CEO does not feel sufficiently recognized (eg., by a reduced bonus), causing him/her to engage in ego-reinforcing actions.
These actions manifest as more narcissistic behaviors. The short-term time horizon of the bonus is also consistent with psychology theory: narcissists need instant gratification (Morf et al., 2011) . It is finally compatible with the ideas put forward by Campbell and Campbell (2009) : CEO narcissism can be beneficial in the emerging zone, which is relatively short lived, while it can become harmful in the enduring zone, which occurs after the CEO has spent some time in office. The effect of the bonus on CEO narcissism indicates that a short-term component of the compensation package is able to maintain the narcissistic CEO in the emerging zone. Equity-based compensation has more limited effects because its time horizon is too long due to the vesting period.
Our results for the relationship between CEO narcissism and the bonus raise some tantalizing questions about the dynamics of CEO narcissism. Foremost among these is the idea that boards can potentially control the level of a CEO's narcissism to keep him or her in a zone which is consistent with circumstances of the firm (in our case, the risk-aversion level of shareholders). The traditional role of the board is to monitor the decisions of top management and especially of the CEO (Fama and Jensen, 1983) . Our results are suggestive of the fact that, in the case of narcissism, this might be achieved through the compensation package.
In our empirical results, we find some evidence for the negative relationship between shareholder risk aversion and CEO narcissism. However, our results should be interpreted with some caution because they rely on the assumption that shareholders select into firms with a level of risk they find appropriate to their preferences, which enables us to proxy for shareholder risk attitude using firm idiosyncratic risk. A cleaner proxy for shareholder risk aversion would enable us to provide a more convincing test of Prediction 2.
Our paper documents that CEO narcissism is mean reverting. Based on this fact, our assignment model predicts a negative relation between CEO narcissism and narcissism mean reversion (Prediction 3). This prediction is very specific to our assignment model. Its empirical validation provides strong support for the idea that our model captures a relevant feature of the workings of the CEO job market. We are unable, at this stage, to provide a completely convincing explanation as to why we observe mean reversion in narcissism. It is tempting to speculate that it is because a significant part of narcissism is a fundamental, invariant personality trait. This is suggested by the stylized facts in section 5, in which core narcissism appears to represent 63.3% of total CEO narcissism. The interpretation would be consistent with the literature in psychology, according to which narcissism can be seen as composed of two parts. The stable part results from childhood experiences and from an individual's relationship with his/her parents (see e.g. Horton (2011) for a review of these studies).
Narcissism can also be reinforced or attenuated according to context and life experiences (see, e.g., Finkel et al., 2009) . Further research would be needed to fully address the question of the dynamics of CEO narcissism over time.
Finally, our results should not be interpreted as providing a normative tool for acting on the assignment of CEOs to firms. Even if it is intuitive to suppose that firms seek CEOs with a particular level of narcissism, our predictions rely on the equilibrium matching between CEOs and firms in an assignment model. This equilibrium is a steady state in which CEOs and firms select each other. Changing the conditions under which the matching takes place will generate a change in the equilibrium matching in directions that are hard to forecast. So, our empirical results must be understood as a validation of the fact that our assignment model captures some salient features of reality but not as a definitive causal relationship.
Robustness checks
One potential issue with the CEO narcissism variable lies in variations in the amount of material available to estimate the narcissism score. If the amount of material is correlated with the resulting narcissism variable, our results might be biased. To alleviate this concern, we neutralize the effect of the amount of available material by creating a new narcissism variable as the residuals of the regression of the CEO narcissism score on the number of characters in the material used to estimate the score. We then proceed as for the raw narcissism score. Untabulated results show that all coefficients are in the expected direction and significant, with the exception of model 3 in Table 5 (FE regression of narcissism on percentage compensation paid as a bonus, without control variables).
Our results for the bonus could also be affected by our choice of measure. We currently include the percentage of total compensation paid as a bonus as variable of interest in Table 5 . There is a debate in the literature about whether incentive measures should be estimated in level or in percentage, depending on the form of the production function (see Edmans and Gabaix, 2015) . We re-estimate the results in Table 5 using the dollar amount of the bonus. Our results (untabulated) are qualitatively unchanged, with the exception once again of model 3 (FE regression of narcissism on percentage compensation paid as a bonus, without control variables).
Conclusion
Narcissism is a personality trait which may be desirable in a CEO. Boards seek to hire a CEO whose characteristics reflect the needs of the firm at the time of hiring. Following Terviö (2008) and Gabaix and Landier (2008) , we develop an assignment model where CEOs are characterized by their level of narcissism and firms by the degree of risk aversion of their shareholders. In our data, narcissism is mean reverting, which we model explicitly in our analysis of the CEO narcissism dynamic.
Our main predictions are that (i) the bonus is positively related to contemporaneous narcissism and negatively related to future narcissism; (ii) there is a preferred level of CEO narcissism depending on the shareholders' risk aversion and (iii) a higher rate of narcissism mean reversion is positively associated with the level of narcissism.
We are able to provide some preliminary evidence for the predictions of our model thanks to our unique dataset. Using transcripts of CEO speech for the period 2003 -2012, we are able to estimate a time-varying narcissism measure for the S&P 500 CEOs, covering around four fifths of the S&P 500 firms. The narcissism measure is continuous, consistent with psychology theory (Campbell and Foster, 2007) and is validated in the psychology literature (Raskin and Shaw, 1988) . The measure is also exogenous to the CEO compensation package, unlike many alternatives.
Our main findings are as follows: (i) there is a positive contemporaneous relationship between CEO narcissism and bonus and a negative relationship between CEO narcissism and bonus of the preceding year; (ii) shareholders' risk aversion, approximated by the idiosyncratic risk of the firm, is positively associated with CEO narcissism; (iii) there is a positive relationship between the rate of mean reversion of narcissism and contemporaneous narcissism. All these results are in line with the assignment model predictions.
Although some CEOs with "big egos" receive a bad press, it seems reasonable to think that hiring narcissistic CEOs could be a rational strategy. Our assignment model relies on the CEO to shareholders risk aversion wedge to support such a rational matching equilibrium. Although more research is needed to establish just how good narcissists really are for firms, our assignment model opens the way to including CEO psychological characteristics in an entirely rational setup, with profit maximizing shareholders. The standard deviation of daily stock returns over the two previous years. Table 1 CEO cohort summary statistics Table 3 Stylized facts Table 3 reports stylized facts about the dynamics of the CEO narcissism measure over time and its relation with the CEO bonus. In Panel A, the dependent variable is the annual measure of CEO , regressed on CEO fixed effects, to decompose the time constant and the time varying components of . Panel B presents results for the regression of the first difference in on lagged first difference of . In Panel C, the dependent variable is the annual measure of CEO . The independent variable is the percentage of compensation paid as a bonus. Models 1 and 2 in panels B and C present ordinary least square (OLS) results with robust standard-errors and fixed effect (FE) results with CEO clustered standard-errors respectively. *** is for statistical significance at the 1% confidence level (** at 5% and * at 10%). Table 4 Descriptive statistics Table 5 CEO narcissism and bonus compensation Table 5 provides results for the relation between the CEO narcissism measure and the bonus. In Panel A, the dependent variable is the annual measure of CEO . The independent variables is the Bonus as a % of total compensation. In models 2 and 4, we add a full set of control variables. Panel B presents results for the regression of the first difference in CEO on the one period lagged Bonus as a % of total compensation. In models 2 and 4, we add again a full set of control variables. Models 1 and 2 in panels A and B are estimated using the ordinary least square estimator (OLS) and statistical inference relies on robust standard-errors. Models 3 and 4 present fixed effects (FE) data panel estimator results, using standard-errors clustered at the CEO level for statistical inference. *** is for statistical significance at the 1% confidence level (** at 5% and * at 10%). Table 6 CEO narcissism and shareholder risk aversion Table 6 provides results for the relationship between CEO narcissism measure and shareholder risk aversion, proxied by firm idiosyncratic risk. The dependent variable is the annual measure of CEO narcissism . The independent variable is firm idiosyncratic risk. In models 2 and 4, we add a full set of control variables. Models 1 and 2 are estimated using the ordinary least square estimator (OLS) and statistical inference relies on robust standard-errors. Models 3 and 4 present fixed effects (FE) data panel estimator results, using standarderrors clustered at the CEO level for statistical inference. *** is for statistical significance at the 1% confidence level (** at 5% and * at 10%). Table 7 Mean-reversion of CEO narcissism Table 7 provides results for the mean reversion of CEO narcissism. The dependent variable is the annual measure of CEO narcissism. The independent variable is the AR(1) coefficient from the first stage order one autoregressive model of CEO (see section 7.1). In model 2, we add a full set of control variables. Models 1 and 2 are estimated using the ordinary least square estimator (OLS) and statistical inference relies on robust standard-errors. *** is for statistical significance at the 1% confidence level (** at 5% and * at 10%).. 
